Involvement of nitric oxide production via kynurenic acid-sensitive glutamate receptors in DOPA-induced depressor responses in the nucleus tractus solitarii of anesthetized rats.
We have proposed the hypothesis that L-3,4-dihydroxyphenylalanine (DOPA) plays a role of neurotransmitter of the primary baroreceptor afferents terminating in the nucleus tractus solitarii (NTS). In the present study, we tried to clarify whether glutamate receptors and/or nitric oxide (NO), important modulators for central cardiovascular regulation, are involved in the DOPA-induced cardiovascular responses in the nucleus. Male Wistar rats were anesthetized with urethane and artificially ventilated. Compounds or antisense oligos (17-mer) for neuronal NO synthase were microinjected into depressor sites of the unilateral nucleus. DOPA 30-300 pmol microinjected into the nucleus dose-dependently induced depressor and bradycardic responses. Prior injection of kynurenic acid (600 pmol) suppressed DOPA (300 pmol)-induced responses by approximately 80%. Prior injection of N(G)-monomethyl-L-arginine 100 nmol, a potent NO synthase inhibitor, reversibly attenuated by approximately 90% DOPA-induced responses, while the D-isomer 100 nmol produced no effect. Furthermore, prior injection of neuronal NO synthase antisense oligos (20 pmol) reversibly reduced by approximately 70% responses to DOPA. Sense or scrambled oligos produced no effect. A NO precursor L-arginine (30 nmol) induced depressor and bradycardic responses, but these responses were not affected by kynurenic acid. These results suggest important roles for glutamate receptors and NO in DOPA induced-depressor and bradycardic responses in the NTS.